Comparative results of second-or later-line bevacizumab plus docetaxel and docetaxel alone for patients with NSCLC have never been reported. In order to evaluate the combined effect of bevacizumab and docetaxel as secondor later-line chemotherapy for NSCLC, a retrospective study was performed. Between November 2009 and April 2016, the medical records of all the patients <75 years old who were treated with docetaxel (60 mg/m 2 , day1, q3 or 4 weeks) plus bevacizumab (15 mg/kg, day 1, q3 or 4 weeks) as a second-or later-line chemotherapy were reviewed. Complete data sets were obtained from 15 patients treated with docetaxel plus bevacizumab, and 55 patients treated with docetaxel alone. The overall response rate to docetaxel plus bevacizumab therapy was 26.7, and 53
Introduction
Bevacizumab is a humanized monoclonal antibody that inhibits vascular endothelial growth factor (VEGF) activity (1) . When it is used in combination with cytotoxic drugs, high clinical utility is predicted for many cancer types including non-small cell lung cancer (NSCLC) (2, 3) . Evidence for its efficacy when used as an additional drug in first-line chemotherapy for NSCLC has been produced by numerous randomized phase III clinical trials (2, 3) . Ramucirumab, a new anti-VEGF antibody, combined with docetaxel, has recently been introduced as a second-line chemotherapy for recurrent NSCLC (4, 5) . Therefore, it is of importance to determine which is a more effective treatment, bevacizumab or ramucirumab, in combination with docetaxel, as a second-or later-line chemotherapy for patients with NSCLC. To the best of our knowledge, there have been no clinical trials that compared first-line bevacizumab plus docetaxel and ramucirumab plus docetaxel, In addition, the results of a comparison between second-line bevacizumab plus docetaxel and docetaxel alone for patients with NSCLC have never been reported. In order to evaluate the combined effect of bevacizumab and docetaxel as a second-or later-line chemotherapy for NSCLC, a retrospective study was performed. Statistical analysis. Differences in proportions between 2 independent groups were compared by the χ 2 test. Survival probability was estimated with the Kaplan-Meier method and compared using the log-rank test. All statistical analysis was conducted using SPSS 10.1 for Windows (SPSS Corp., Chicago, IL, USA). P<0.05 was considered to indicate a statistically significant difference.
Patients and methods

Patients
Results
Patient characteristics.
Complete data sets were obtained from 15 patients treated with docetaxel plus bevacizumab, and 55 patients treated with docetaxel alone. The patient characteristics are listed in Table I . With regards to age, sex, performance status, and pathology, there were no statistically significant differences between the groups. The median treatment line of docetaxel plus bevacizumab, docetaxel alone was third-line in the two treatment groups. The mean number of courses of docetaxel plus bevacizumab was 3.2 (range, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , and that of docetaxel alone was 3.1 (range, 1-13). Dose reduction was performed in 9 (33.3%) of the patients treated with docetaxel plus bevacizumab, and in 25 (45.5%) of those treated with docetaxel alone.
Response to treatment. The overall response rate to docetaxel plus bevacizumab therapy was 26.7% [0 CR; 4 PR; 95% confidence interval (CI), 4.3-49.0%), and 53.3% of these patients had SD, amounting to a disease control rate of 80.0%. On the other hand, the overall response rate to docetaxel alone therapy was 9.1% (0 CR; 5 PR; 95% CI, 1.5-16.7%), and 38.2% of these patients had SD, amounting to a disease control rate of 47.3%.
Toxicity. Table II presents the adverse events associated with docetaxel plus bevacizumab therapy. All the patients treated with docetaxel plus bevacizumab therapy had grade 3 or 4 'neutropenia' or 'febrile neutropenia', which developed in 100% and 26.7% of patients, respectively. The rates of these adverse events in patients treated with docetaxel alone were 63.6%, and 10.9%, respectively.
Survival analysis. Fig. 1 presents PFS curves of patients treated with docetaxel plus bevacizumab and patients treated with docetaxel alone. The mean PFS in patients treated with docetaxel plus bevacizumab and that of patients with docetaxel alone was 5.9 and 2.1 months, respectively. There was a non-significant tendency towards a difference in survival between the two treatment groups (P=0.081, log-rank test).
Discussion
Docetaxel, pemetrexed and erlotinib have been recommended as second-line chemotherapy for NSCLC in clinical practice (3). However, there have been insufficient results to comprehensively evaluate their efficacy. Bevacizumab is a monoclonal antibody against VEGF; in combination with cytotoxic agents, its efficacy in improvement of response and prolongation of PFS has been demonstrated (2,3). In addition, the usefulness of bevacizumab in patients with colon cancer beyond PD has been reported (10). The results of clinical trials of second-line docetaxel and ramucirumab for patients with NSCLC have been demonstrated (4, 5) . Therefore, it is of importance to determine which is the most effective drug, bevacizumab or ramucirumab, in combination with docetaxel, as a second-or later-line chemotherapy for patients with NSCLC. To the best of our knowledge, there have been no clinical trials that compared first-line bevacizumab plus docetaxel and ramucirumab plus docetaxel, In addition, comparative results of second-line bevacizumab plus docetaxel vs. docetaxel alone for patients with NSCLC have not been reported. However, there have been several studies of the efficacy of chemotherapy for patients with recurrent NSCLC. In the JMEI trial, which compared the efficacy of docetaxel and pemetrexed, the response rate (RR) and PFS were 9.0% and 3 months, and 11.5% and 3.1 months, respectively (11) . The TAILOR trial with erlotinib therapy revealed Figure 1 . PFS curves of patients treated with docetaxel plus bevacizumab and that of patients with docetaxel alone. A tendency towards a statistically significant difference in survival was noted between the two treatment groups (P=0.081, log-rank test).
that the RR and PFS were 3.0% and 2.4 months (12). The Lux-Lung-4 trial with afatinib, the RR and PFS were 8.2% and 4.4 months (13). The NCCTG-SWOG N0426 trial with pemetrexed and bevacizumab revealed that the RR and PFS were 10.4% and 4.0 months (14) . Herbst et al (15) reported a difference between patients treated with chemotherapy alone with pemetrexed or docetaxel and those treated with bevacizumab plus chemotherapy with pemetrexed or docetaxel; the median PFS and 6-month survival rate in the former group of patients was 3 months and 21.5%, respectively. On the on the other hand, in the latter group of patients these values were 4.8 months and 30.5%, respectively (15) . In the present study, in 15 patients treated with docetaxel and bevacizumab, the RR and PFS were 26.7% and 5.9 months, which appears comparable to the aforementioned previous reports. The current study has certain limitations. The retrospective design without a large number of patients limited the generalizability of the results. This was not a randomized controlled trial and the indications of chemotherapy, whether docetaxel and bevacizumab or docetaxel only, were clearly determined. As a result, there was no statistical significant difference in clinical characteristics between the two treatment groups of patients. In the two treatment groups, the median line of docetaxel-containing chemotherapy was third-line. However, the results obtained in this study were those in unselected consecutive patients in daily clinical practice.
The present retrospective study was performed to evaluate the clinical efficacy of docetaxel and bevacizumab as a secondor later-line chemotherapy for NSCLC. To exclude the effect of uncertain factors on the results, the efficacy and adverse events of docetaxel and bevacizumab therapy were evaluated in patients <75 years old.
In conclusion, the possibility of an improvement of response and prolongation of PFS in patients receiving secondor later-line docetaxel and bevacizumab chemotherapy may have been suggested by this study. However, the higher risk of febrile neutropenia must be noted for this combination of drugs.
